After the identification of 5-10 % of trans-unsaturated acids, mainly elaidic (trans-octadec-9-enoic) and vaccenic (trans-octadec-11-enoic), in ox fat (Swern, Knight & Eddy, 1952), it has been shown in this Laboratory (Hartman, Shorland & McDonald, 1954 that substantial amounts of these acids appear in the depot fats of other ruminants (3-5-11-2 %) and in certain marsupials (18-1-21-0 %), but less than 1 % in non-ruminants.
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Their presence has been attributed (Hartman et al. 1954) to the activity of rumen micro-organisms which, as first demonstrated by Reiser (1951) , are efficient hydrogenators. Since hydrogenation is known to be accompanied by partial formation of trans isomers (Hilditch & Vidyarthi, 1929) bacterial action could account for the presence of trans acids in the fats of ruminants and certain marsupials, the stomachs of which contain a microbial population (Moir, Somers, Sharman & Waring, 1954) .
In the large intestines of both ruminants and non-ruminants there is a rich bacterial flora and a strongly reducing atmosphere, which in the light of the above-mentioned suggestion of Hartman et al. (1954) should be conducive to trans isomerization of unsaturated fatty acids. To obtain information on this point faecal lipids from a number of ruminants and non-ruminants were examined for their contents of trans acids. The present paper reports the results of this investigation.
MATERIALS AND METHODS
Fresh faeces, collected from animals specified in Table 1 , were immersed in boiling 95% ethanol and refluxed for i hr. to effect sterilization. The wild rabbit is known to produce two kinds of faeces: soft mucus-coated pellets, which are reingested (Watson, 1954) , and normal hard droppings. Soft pellets were taken from the stomachs of freshly killed animals, whereas hard droppings were collected from caged animals.
After the evaporation of the solvent the residues were dried in vacuo on a water bath and extracted in a Soxhlet apparatus with methanol-light petroleum (b.p. 40;60O) (2:1, v/v) . The solvents were removed, the residues dissolved in light petroleum and the lipids recovered by evaporating the solvent in vacuo. The lipids were saponified with ethanolic potassium hydroxide and the unsaponifiable matter was extracted according to the standard method of the Society of Public Analysts (1933) . The fatty acids recovered from the soaps were purified by passing them through silicic acid, according to the procedure of Borgstrom (1952) suitably modified, and their characteristics were determined. A similar procedure was applied to lipids obtained from dietary materials to determine their contents of trans-unsaturated acids, which, however, were found to be insignificant.
The analysis of trans-unsaturated acids was performed by the infrared technique as described in a previous paper (Hartman et al. 1955) The contents of dienoic and trienoic acids were determined spectroscopically by the method of Brice, Swain, Herb, Nichols & Riemenschneider (1952) .
The fatty acid fraction obtained from faecal lipids of the horse was subjected to a more detailed treatment than other samples, with the object of obtaining concentrates of trans acids. The acids (32-7 g.) were crystallized from acetone (500 ml.) once at -20°and three times at -35°.
The combined mother liquors contained the acetonesoluble fractions (15-2 g.) which comprised the bulk of trans acids. After the evaporation of the solvent the acids were converted into their methyl esters. The methyl esters were fractionated in vacuo; the two main fractions with iodine values of 60-80 were bulked, mixed with an equal weight of methyl arachidate to displace the material otherwise held up in the column during the fractionation, and refractionated. This fractionation led to a concentrate containing 45-6 % of trans acids. The difficulty of obtaining high concentrations of trans acid mixtures has been described by Cornwell, Backderf, Wilson & Brown (1953) .
Since the dry matter of faeces is known to contain a large proportion of bacteria, it appeared desirable to determine the distribution of trans acids between bacterial and non-bacterial lipids. 
Hi. The suspension was evaporated in vacuo and dried. This material (essentially dry bacteria) and the combined dried residues from filtration and centrifugal separation (practically free from bacteria) were extracted three times with boiling ethanol-ether (3:1, v/v) and filtered. The filtrates were evaporated in vacuo, the residues taken up in light petroleum and after the removal of the solvent the lipids were treated as already described.
RESULTS
The animal species, their diets and the characteristics of the non-volatile fatty acids obtained from their faecal lipids are listed in Table 1 . The contents of dienoic and trienoic acids in the fatty acids from faecal lipids appear in Table 2 . The methyl esters of the 'acetone-soluble' fatty acid fraction obtained from horse faeces were, as already mentioned, fractionated twice, the results of the second fractionation being shown in (Table 1) are considerably lower than those of the corresponding depot fats (see Hartman et al. 1955) and the same applies to the dienoic and trienoic acid contents (Table 2) in non-ruminants. This points towards extensive hydrogenation, which combined with the presence of 9-3-179 % of trans acids in faecal lipids seems to support our hypothesis (Hartman et at. 1954) for the origin of these acids in the fats of ruminants. In view of the presence of fermentative bacterial flora in the rumen and in the post-absorptive region of the gut a similar mechanism of trans acid formation in both organs is not unexpected. However, inr animal depot fats a correlation was found between the iodine value and the content of trans-unsaturated acids (Hartman et al. 1955) , whereas no such correlation could be found in faecal lipids. Garton & Oxford (1955) raised the question whether trans acids in animal organisms are in fact bacterial lipids. The figures in Table 4 indicate that the percentage of tran8 acids in bacterial lipids approximates that in non-bacterial lipids, and therefore bacterial lipids account proportionately for the presence of these acids. Their share may amount to some 30 % of the total quantity of trans acids, although wide variations are, of course, possible. These considerations apply only to trans acids from the living bacteria, as it cannot be decided at the present stage to what extent 'nonbacterial' lipids in faeces are of bacterial origin. Similar deductions should be applicable to trans acids of the rumen lipids, but in this instance the share of living bacteria would be much smaller.
The above results do not support Hofmann & Tausig's (1955) Further, partial hydrogenation of dietary linoleic acid (and polyunsaturated acids) would account not only for trans-isomerization but also for positional isomers, including those with the double bond in the 11: 12 position (Allen & Kiess, 1956 ). Note added in proof. After this paper had gone to Press, it was found that the infrared technique, as used in the present investigation for the determination of trans-unsaturated acids in lipids, was subject to a possible source of error owing to interference from background absorption. While the more recent results obtained with horse faecal lipids were not materially different from those reported here, the values found for ruminant faecal lipids varied somewhat according to the base-line applied. These observations might lead to some revision of the results now presented, although no changes in the basic conclusions are envisaged. Re-investigation of the infrared method is now in progress and it is hoped to report on it at a later date. SUMMARY 1. The faecal lipids of several ruminants and non-ruminants were found to contain considerable amounts of tran8 acids (9-18% of the fatty acid fraction).
2. The percentage of trans acids in bacterial and non-bacterial faecal lipids was similar, the bacteria accounting for approximately 30 % of the total amount of these acids.
3. By analogy with the formation of trans acids in the rumen, the origin of these acids in the faecal lipids is attributed to the hydrogenating action of intestinal bacteria.
